280 u C in R2A broth supplemented with 15 % (v/v) glycerol.
The 16S rRNA gene was amplified with the universal primers, 8F and 1512R (Felske et al., 1997) . PCR products were sequenced using primers 27F, 1492R (Lane, 1991) , 518R (59-GTATTACCGCGGCTGCTGG-39) and 785F (59-GGATTAGATACCCTGGTA-39) by Genotech (Daejeon, Republic of Korea). The length of the sequences obtained for strains T and JOS5-1 T was 1455 and 1451 bp, respectively. These two sequences were compared using the BLAST program of GenBank (http://www.ncbi.nlm.nih.gov/) and EzBioCloud BLAST (http://eztaxon-e.ezbiocloud.net/) (Kim et al., 2012) to determine the approximate phylogenetic affiliation of the strains. The gene sequences of both strains were aligned with those of closely related species retrieved from GenBank and EzBioCloud using the SILVA Incremental Aligner (Pruesse et al., 2012) . The phylogenetic trees were reconstructed by the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) tree-making algorithms using the software package MEGA5 (Tamura et al., 2011) . The robustness of the phylogenetic trees was evaluated by bootstrap analyses based on 1000 random resamplings of the sequences. The sequence similarity between strains KIS18-7
T and JOS5-1 T was 98.1 %. T (97.1 %). The phylogenetic tree clearly showed that both strains grouped into the genus Marmoricola; this was also supported by the maximumparsimony and maximum-likelihood trees (Fig. 1) .
DNA-DNA hybridization experiments were conducted according to the method described by Seldin & Dubnau (1985) . Probe labelling was conducted using the nonradioactive DIG High Prime DNA Labelling and Detection Starter kit II (Roche Molecular Biochemicals). The hybridized DNA was visualized using a DIG luminescent detection kit (Roche Molecular Biochemicals). DNA-DNA relatedness was quantified with a densitometer (Bio-Rad). Strain T showed a DNA-DNA relatedness value of 32 (±2) T . These DNA-DNA relatedness values were lower than the threshold value (70 %) recommended for species demarcation (Wayne et al., 1987) . Therefore, we can conclude that strains KIS18-7
T and JOS5-1 T are genotypically distinct from each other and from species of the genus Marmoricola with validly published names.
Cell morphology was observed by using light (AXIO; Zeiss) and transmission electron microscopy (LEO; 912AB) after growth for 2 days at 28 u C on R2A agar. Gram staining was performed using a bioMérieux Gram stain kit, according to the instructions of the manufacturer. Growth at different temperatures (4, 10, 15, 20, 25, 28, 30, 35, 37, 40, 45 and 50 u C) and NaCl concentrations (0, 1, 2, 3 and 5 %, w/v) was tested using R2A medium as the basal medium. The pH range (pH 4.0-11.0 at intervals of 1.0 pH unit) was tested in R2A broth buffered with citrate/phosphate, Tris/ HCl, HCl and NaOH (Breznak & Costilow, 1994) . Catalase activity was detected by the production of bubbles after the
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Allokutzneria albata T and the reference strains, which were type strains of the five species of the genus Marmoricola with validly published names, were carried out using the API ZYM, API 20NE and API ID 32 GN galleries (bioMérieux) by following the manufacturer's instructions. Species of the genus Marmoricola, including strains KIS18-7 T and JOS5-1 T , can be differentiated on the basis of cell shape, flagella, colony colour, temperature range for growth, NaCl tolerance, nitrate reduction, substrate degradation, the assimilation of various sugars and organic compounds and enzymic activities (Table 1) . Strain KIS18-7
T was rod-shaped, flagellated, weakly positive for oxidase, and positive for alkaline phosphatase, growth at 1 % (w/v) NaCl, hydrolysis of casein, gelatin and tyrosine and for the assimilation of Dglucose, while JOS5-1 T was short-rod-shaped, non-flagellated, negative for oxidase, positive for leucine arylamidase, growth without NaCl, hydrolysis of Tween 80 and for the assimilation of phenylacetic acid (Fig. S1 , available in the online Supplementary Material).
For cellular fatty acid analysis, strains KIS18-7
T , JOS5-1 T and the reference strains were grown on R2A at 28 u C for 2-3 days, at which point the bacterial growth reached the late-exponential stage according to the four quadrants streak method (Sasser, 1990) . Fatty acid methyl esters were prepared and analysed according to the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.0) and identified by using the TSBA6.0 database of the Microbial Identification System (Sasser, 1990) . Menaquinones and polar lipids were extracted and analysed using cells grown on R2A broth at 28 uC by the method of Minnikin et al. (1984) . Polar lipids were examined using two-dimensional TLC. The identification of individual lipids was performed by spraying with appropriate detection reagents: molybdophosphoric acid for total polar lipids, ninhydrin for free amino groups, molybdenum blue for phosphorus-containing lipids, a-naphthol for sugars and Dragendorff's solution for quaternary nitrogen. For peptidoglycan analysis, cells were grown in shake flasks containing liquid ISP 2 or tryptic soy broth on a rotary shaker for 4-7 days at 28 u C. Amino acids and the isomers in cell-wall hydrolysates were analysed as described by Hamada et al. (2012) . The G+C content was determined by the fluorometric method (Gonzalez & SaizJimenez, 2002 ) using SYBR Green 1 and a real-time PCR thermocycler (Bio-Rad). The fatty acids of the genus Marmoricola were found to be variable among species (Table S1 ). The major fatty acids (.10 % of the total fatty acids) of strain KIS18-7 T were iso-C 16 : 0 (32.7 %) and C 17 : 1 v8c (10.9 %), while those of strain JOS5-1 T were C 17 : 1 v8c (14.7 %), C 18 : 0 10-methyl (14.6 %), C 18 : 1 v9c (13.3 %), C 17 : 0 10-methyl (11.9 %) and C 16 : 0 2-OH (11.2 %). The major fatty acids of strain KIS18-7 T were similar to those of M. bigeumensis KACC 20988 T . However, strain JOS5-1 T had a quite different fatty acid profile from other members of the genus Marmoricola and was similar to the fatty acid profile of Marmoricola korecus KACC 17351 T (Table S1 ). The major menaquinone of both strains was MK-8(H 4 ), which has also been shown in other species of the genus Marmoricola (Urzì et al., 2000; Dastager et al., 2008) . Strain T had the polar lipids diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylinositol and phosphatidylcholine. Strain JOS5-1 T contained diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol, one unknown aminolipid and two unknown phospholipids (Fig. S2) . Strain KIS18-7 T contained phosphatidylethanolamine, which was absent in other species of the genus Marmoricola. The cell-wall peptidoglycans of both strains contained LL-2,6-diaminopimelic acid as the diagnostic diamino acid and a single glycine residue as the interpeptide bridge (type A3c). The G+C contents of the DNA of strains KIS18-7
T and JOS5-1 T were 68.0 mol% and 62.9 mol%, respectively, which was relatively low in comparison to other members of the genus Marmoricola.
On the basis of these findings, strains KIS18-7
T and JOS5-1 T each represent a novel species of the genus Marmoricola for which the names Marmoricola solisilvae sp. nov. and Marmoricola terrae sp. nov. are proposed, respectively.
Emended description of the genus Marmoricola
The description is as given by Urzì et al. (2000) and Dastager et al. (2008) with the following modifications. Cells are coccus, rods or spherical. The presence of flagella is variable. Colonies are white, yellow or orange. Genomic DNA G+C contents are between 62.9 and 73.0 mol%.
Description of Marmoricola solisilvae sp. nov.
Marmoricola solisilvae (so.li.sil'vae. L. n. solum soil; L. n. silva forest; N.L. gen. n. solisilvae of/from forest soil).
Cells are aerobic, Gram-stain-positive, flagellated rods, approximately 0.35-0.4 mm in diameter and 1.6-2.5 mm in length. Colonies are light-yellow, convex and circular with entire edges. Weakly positive for catalase and oxidase. Growth occurs at 10-35 u C (optimum 28-30 u C), pH 6.0-8.0 (optimum 7.0-8.0) and with 0.0-1.0 % (w/v) NaCl (optimum, 0 %, w/v, NaCl). Casein, Tween 80 and tyrosine are hydrolysed, and cellulose, chitin, DNA, hypoxanthine, starch and xanthine are not. According to API 20 NE test strips, positive for aesculin hydrolysis and gelatin hydrolysis, but negative for nitrate reduction, indole production, glucose fermentation, arginine dihydrolase and urease. Assimilates D-glucose, suberic acid, sodium acetate, propionic acid, valeric acid, L-histidine and 3-hydroxybutyric acid, but does not assimilate L-arabinose, D-mannose, D-mannitol, N-acetylglucosamine, maltose, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate, phenylacetic acid, L-rhamnose, D-ribose, inositol, sucrose, itaconic acid, sodium malonate, lactic acid, Lalanine, potassium 5-ketogluconate, glycogen, 3-hydroxybenzoic acid, L-serine, salicin, melibiose, L-fucose, D-sorbitol, potassium 2-ketogluconate, 4-hydroxybenzoic acid and L-proline. Positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), acid phosphatase, naphthol-AS-BI-phosphohydrolase, but negative for lipase (C14), leucine arylamidase, valine arylamidase, cystine Lee (2007) . DData from Urzì et al. (2000) . dData from Dastager et al. (2008) . §Data from Lee et al. (2011) . ||Data from Lee & Lee (2010) .
